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Overview
● How the new pre-injector looks like

● Round Source
● LEBT
● RFQ
● MEBT

● Work that is ongoing
● Round source (Bollinger)
● Chopper (Bollinger, Tan, Lackey, Markarov)
● Solenoids, quads (Markarov, Kashikin, Velev)
● RFQ (outside vendor, req is approved, being bought)
● Buncher (not bought yet, hopefully will piggback on BNL 

order)
● Steerers (copy, modify BNL design)



  

Why Magnetron Source+RFQ?

● Proven technology
● BNL retired Cockcroft Waltons in the 1989(!).

– Has been running reliably with ONE source + RFQ since 
that time

– Beam quality and losses are better than Cockcroft Walton 
(DC versus bunched beam at the start of DTL 1)

● Magnetron source
– Dimpled (or round) magnetron source can produce 

100mA of H- for 500 us. Our requirement is ~50-60mA for 
100 us. Can run for > 6 months!

– Local expertise with slit magnetron source. 
– Leverage HINS programme.



  

Picture of BNL Pre-Injector

Length of our pre-injector will be about 12-15ft



  

Source



  

Round Source
Dimple

HINS round source very similar to BNL source. 
Presently making one. Goal: to show 90-100mA 
for 100 us (c.f. BNL 100mA for 500 us)



  

H- Source Test Stand

Source



  

LEBT



  

LEBT

Not final design

Source A

Source B

To RFQ



  

Secondary Configuration



  

Preliminary Solenoid Design

Note: not latest 
version

Has been designed.
Going ahead with 
prototype. 4.75” bore



  

Chopper



  

Chopper
● Chopper is critical for the pre-injector

● Electrostatic is usually bad

– Want to keep H- beam neutralized with Xe+ ions.
● Our solution (Cut 40us rise time to < 1us?)

– Use Einzel lens just before RFQ to keep de-neutralization 
region as small as possible. 

– H- beam is focused near this point, so deneutralization 
not effective anyway. (Guess)

● Tests with Einzel lens powered to > 36kV has already 
been done. Looks good!
● Reverse polarity, pulse it
● Shoot H- at it
● Add Xe gas



  



  

Possible Realization

Designed by A. 
Makarov (TD)



  

Possible Source Pulser (fallback)



  

Rise time 45ns

10”



  

H- Source Test Stand

Einzel Lens,
Already at 
38kV

Source



  

RFQ



  

Some RFQ Params

● Input energy: 35keV H-
● Output energy: 750keV
● Frequency: 200MHz
● Input current < 60mA
● > 97% capture efficiency
● 1.2 to 1.6m long
● ~100kW pulsed.



  

MEBT



  

MEBT will be a copy of BNL's MEBT



  

New BNL Quad

65 T/m at 300A.
4.5 cm long.

Requirement is 45 
T/m



  

What needs to be done?



  

Work
● Show that round source can produce > 90mA at 100us 

pulse length. 
● Check reliability claims

● Finish testing chopper at 36kV pulsed.
● Design and build 36kV chopper power supply, PFN.
● Can Einzel lens be the ONLY chopper?

● Power supply for RFQ, Buncher, Quads and Solenoids.

● Instrumentation
● Wires, toroids.

● Test stand for RFQ for validation tests

● Borrow instrumentation from HINS? Get Vic Scarpine involved.



  

Complete installation in 2011-2012 
shutdown!!!!
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